Searching PAJ 



1/2 ^— V 



PATENT ABSTRACTS OF JAPAN 



(11)Publication number: 59-157963 
(43)Date of publication of application : 07.09.1984 



(51)[nt.CI. 




H01M 4/86 




(21 Application number 


58-029474 


(71)Applicant 


HITACHI LTD 


(22)Date of filing : 


25.02.1983 


(72)Inventor : 


IWAMOTO KAZUO 






TAKEUCHI SEIJI 








KITAMI NORIKO 








KAWANA HIDEJIRO 








HORIBA TATSUO 








KUMAGAI TERUO 








KAMO YUICHI 








TAMURA KOKI 



(54) AIR ELECTRODE FOR FUEL CELL 

(57)Abstract: 

PURPOSE: To prevent the deterioration of the characteristics in 
the air electrode of a liquid fuel battery that uses methanol as fuel 
due to the permeation and wetting of an electrolyte by 
impregnating a base material with polytetrafluoroethylene and 
heat-treating it. 

CONSTITUTION: A base material 1 obtained by impregnating 
carbon paper with a polytetrafluoroethylene solution and treated in 
the air at 400° C for 20min is coated with a paste type 2 obtained 
by mixing the polytetrafluoroethylene solution that is used 
additionally as a water repellent agent and a bonding agent in the 
active carbon powder and graphite powder to which a solvent is 
added. Such an air electrode is kept in the N2 gas at 300° C for 
30min and is cooled slowly and then is removed. As shown in item 1 
of the figure, this air electrode hardly deteriorates its potential in 
the discharge up to 2,000hr. 
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(54) FUEL CELL 
(57)Abstract: 

PURPOSE: To prevent or decrease leakage or flow out of 
electrolyte by using particles of organic high molecule 
compound comprising hydrophobic nucleus and surface layer 
covering the nucleus and having ion group as electrolyte 
placing between a fuel electrode and an oxidizing agent 
electrode. 

CONSTITUTION: Particles 8 of organic high molecule 
compound comprising hydrophobic nucleus and surface layer 
covering the nucleus and having ion group 7 is used as 
electrolyte placing between a fuel electrode 5 and an oxidizing 
agent electrode 6. For example, particles of copolymer of 
styrene and styrene sulfonic acid in which sulfonic acid group is 
distributed on the surface is used as an electrode of methanol 
fuel cell. The particle is synthesized in such a way that distilled 
water, styrene as hydrophobic monomer, and sodium styrene sulfonate as ionic monomer 
and potassium persulfate as polymerization initiator are added to the mixture and they are 
a high speed under a nitrogen atmosphere to polymerize them. 
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stirred in 
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(54) FUEL CELL 
(57)Abstract: 

PURPOSE: To improve the performance of a methanol fuel cell f ;_, » ^s^W' ^ 
in which air is used as an oxidant by increasing the partial 
pressure of oxygen in the air by installing a gas-separating film 
on the side from which the air is supplied. 
CONSTITUTION: After kneaded mixture consisting of an 
electrode catalyst containing 15wt% of platinum, 
polytetrafluoroethylene used as a water repellent agent and 
water is applied to a carbon paper consisting of a conductive 
porous base member by a wet reducing method using 
acetylene black as the carrier, this is then sintered in air to 
obtain an air electrode. Current density ratios obtained by this 
air electrode for an air-electrode electric potential of 0.8V, as 
indicated by curve 4 in the figure, attained lower levels than 
those for an ideal curve. However, when oxygenated air 

containing about 35% oxygen is supplied using an oxygenated film, a current density of 75mA/cm2 
can be realized at 0.8V. This level is a great improvement as indicated by curve 3 in the figure. 
Polyoxyphenylene, ethyl cellulose or a similar substance can be used for the gas-separating film. 
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(54) ELECTRODE CATALYST FOR FUEL CELL 

(57)Abstract: 

PURPOSE: To obtain a highly active electrode catalyst for a methanol fuel cell which contains only a 
minute quantity of platinum by causing a carbide catalyst containing tungsten and molybdenum to 
carry a platinum-ruthenium catalyst. 

CONSTITUTION: A 5% KOH aqueous solution containing chloroplatinic acid and ruthenium chloride 
is prepared; 10ml of the solution contains 0.5~5mg of Pt and 0.25~2.5mg of Ru. After 10g of a 
carbide containing tungsten and molybdenum in an atomic ratio of 4:1 is added to 10ml of the above 
solution, 5ml of 10% aqueous formaldehyde solution is gradually dropped into the solution while 
stirring it to reduce Pt and Ru into metals which are then deposited on the carbide, thereby obtaining 
an electrode catalyst for a methanol fuel cell. As a result, due to the synergistic effect of the Pt-Ru 
catalyst and the carbide catalyst, a highly active catalyst can be obtained by using only a minute 
quantity of platinum. 
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(54) FUEL CELL 
(57)Abstract: 

PURPOSE: To increase the performance and the life of a fuel 
cell by dividing an electrolyte chamber into two parts by means 
of an ion exchange membrane and installing a highly flowable 
electrolyte in the oxidant-electrode-side electrolyte chamber 
and a little flowable electrolyte in the fuel-electrode-side H ^ 

electrolyte chamber. 

CONSTITUTION: In a fuel cell where methanol is used as a 
liquid fuel, the electrode is made by packing a porous carbon g _ 

base with a platinum system catalyst carried by a carbon 
powder. A fuel and an oxidant electrode 3 and 4 have almost 
the same structure. A cation exchange membrane containing a 
strongly acidic sulfonic acid group is used as a diaphragm 12. 
Between the diaphragm 12 and the fuel electrode 3, an 
electrolyte 13 is interposed which is a pasty material prepared 

by kneading pulverized silicone carbide treated with a binding agent with a polystyrene sulfonate 
having a molecular weight of about 100,000 in a ratio of about 1 to 1 before the mixture is crushed 
and kneaded with an acid solution. Between the diaphragm 12 and the oxidant electrode 4, an 
electrolyte 14 is interposed which consists of an aqueous solution of a polystyrene sulfonate having 
a molecular weight of about 10,000. 
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(54) POWER SOURCE DEVICE FOR AUTOMOBILE 

(57)Abstract: 

PURPOSE: To make generation of electromotive force steady 
of a fuel cell which is used as a power source device for an 
automobile by detecting change of electromotive force caused 
by change of fuel temperature and supplementing fuel when the 
electromotive force drops below a specified value. 
CONSTITUTION: A fuel cell for automobile is formed by 
accommodating a fuel electrode 2 which electrochemically 
oxidizes liquid fuel such as methanol, an oxygen electrode 3 
which electrochemically reduces oxygen in the air, and a 
separator 4 interposed between electrodes 2 and 3. A sensor 9 
detects liquid fuel temperature and a potentiometer 11 detects 
electromotive force, and detected signals are inputted to a 5 
controller 12 containing a microcomputer. The controller 12 
operates an electromagnetic valve 13 to supplement fuel from a 

fuel tank 14 to the fuel cell. The electromotive force is corrected by temperature signal, and when the 
electromotive force drops below a specified value, fuel is supplemented. Therefore, the fuel cell is 
operated with steady electromotive force. 
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(54) OPERATION DEVICE OF LIQUID FUEL CELL 

(57)Abstract: 

PURPOSE: To make fuel supplement possible without 
detecting fuel concentration by detecting temperature and 
output voltage of a liquid fuel cell by an element arranged in the 
cell, and controlling fuel concentration of the cell by a signal 
from the device. 

CONSTITUTION: Athermo couple 1 which detects temperature 
and an element which detects cell output voltage V2 are 
arranged in a liquid fuel cell 2 which uses hydrazine or 
methanol as fuel. Voltage V1 generated in the thermo couple 1 
is amplified with an operating amplifier 3, and added to output 
voltage V2 of the cell 2 to obtain voltage V4. When a value of 
the voltage V4 is decreased below a specified value, fuel is 
supplemented from a fuel supplement unit 4. Thereby, when 
temperature and output voltage of the cell 2 exceed a specified 
value, fuel concentration is decreased, and when they are below a specified value, fuel 
concentration is controlled so as to increase it. 
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